EXERCISE 1.1 


1. (i) Neither reflexive nor symmetric nor transitive. 
(п) Neither reflexive nor symmetric but transitive. 
(ш) Reflexive and transitive but not symmetric. 
(iv) Reflexive, symmetric and transitive. 
(v) (a) Reflexive, symmetric and transitive. 
(b) Reflexive, symmetric and transitive. 
(c) Neither reflexive nor symmetric nor transitive. 
(d) Neither reflexive nor symmetric but transitive. 
(e) Neither reflexive nor symmetric nor transitive. 
3. Neither reflexive nor symmetric nor transitive. 


5. Neither reflexive nor symmetric nor transitive. 


9. (i){1,5,9}, Gi) {1} 12. Т, is related ©Т.. 
13. The set of all triangles 14. The set of all lines y=2x+c,cE В 
15. B 16. С 


EXERCISE 1.2 


2. (1) Injective but not surjective (1) Neither injective nor surjective 
(iii) Neither injective nor surjective (iv) Injective but not surjective 
(v) Injective but not surjective 

7. (1) One-one and onto (п) Neither one-one nor onto. 

10. Yes 11. D 12. A 


EXERCISE 1.3 


gof = {(1, 3), (3,1), (4,3)} 
. б) (гої) (х) =151х1— 21, (fog) (х) = 15x – 21 
(1) (gof) О) = 2x, (fog) (x) = 8x 


Inverse of f is f itself 


> 
2 
© 


pop 


= 
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5. (i) No, since fis many-one (1) No, since 2 is many-one. 


(ш) Yes, since Л is one-one-onto. 


2y —3 
6. / "ів given by f(y) = үс y. y*1 7. f7 is given by / (у) = = 
11. f~ is given by f! (a) = 1, f! (b) = 2 and f! (с) = 3. 
13. (C) 14. (B) 


EXERCISE 1.4 


() No (п) Yes (ш) Yes (iv) Yes (v) Yes 
2. (i) *is binary but neither commutative nor associative 
(1) ж 1s binary, commutative but not associative 
(ш) ж із binary, both commutative and associative 
(iv) ж іє binary, commutative but not associative 
(v) *is binary but neither commutative nor associative 


(vi) * not binary 





4. 4) (2*3) *4=1апа2 * (3 * 4) = 1 (ii) Yes (11) 1 

5. Yes 

6. 1) 5*7= 35, 20* 16-80 (ii) Yes (11) Yes Qv)1 (vy) 1 

7. Мо 8. *is both commutative and associative; * does not have any identity in N 
9. (ii), (iv), (v) are commutative; (v) is associative. 10. (v) 

11. Identity element does not exist. 


12. (ii) False (ii) True 13. B 
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п. 
15. 
19. 


13, 


13. 


17: 
21. 


15. 
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Miscellaneous Exercise on Chapter 1 





3-7 — 
8(у)= 10 2. The inverse of fis f itself 
x! — 6 + 10x? – Зх 8. No 10. п! 
0) Е! = {(3, a), (2,5), (1, с)), Gi) Е does not exist 12. No 
Yes 16. A 17. B 18. No 
B 
EXERCISE 2.1 
= 5-7 3 2 ACE 
6 76 76 з 
2л "EN: „т QE 
3 4 L6 `6 
3л -T Зл 2x 
T 10. 4 11. z 13. 3 
B 14. B 
EXERCISE 2.2 
іх E c -1 7. Ž g x 
5 . 2 - sec x . 2 . 4 
. 1X -1Х T 
sin — 10. 3tan — El. = 12. 0 
a a 4 
c ie 15. + 16. 2 
1- . 5 . о . 3 
= 18. 4 19. B 20. D 
1 576 А ; 
В 
Miscellaneous Exercise on Chapter 2 
2 2. 2 13. х=пл+2, ие 14. х=—- 
б . 6 . X =n 2? пе . 48 
D 16. C 17. C 
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EXERCISE 3.1 


5 
(п) 12 (ш) 19, 35, 5, 12, 5 


1х 24, 2х 12, 3 х8, 4х6, 6х4, 8х3, 12 х2, 24 х 1; 1х 13,13х 1 
1х 18, 2х9, Зхб, 6х3, 9х2, 18 х 1; 1х5, 5х1 


2 


со lo 


2 
2 


Ф роја 
о NI 


NIN 


0) х=1, 
(1) х=4, 
(й) x = 2, 


С 


a=1,b=2, 


{ 9 25 
(ii) 2 ш) |2 2 
2 1 8 18 
1 
0 - 
й : 0: == 
2 (0) 13 2 1 0 
4 3 2 
423 
2 
у=4, 1-3 
y=2, z=0 or x=2, у=4, z=0 
у=4, zz3 
c=3,d=4 
9. В 10. D 


EXERCISE 3.2 


з A*B- 4 qNA-B-. | 
9 "Пп ит, 9 5: => 


"Uwe Фе Ww Ra. pA (11:10 
01) 62| 9 ло | 7 95 1 э 


. [2a 2b . (ану (Бас) 
. @ Gi) : , 
0 За (a—c) (a-b) 
1 11 0 
11 
Gi) 116 5 21 (iv) | 1 
5 10 9 
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. a +b? 0 m й ... -3 эй 1 
З; (1) 0 a +}? (0) 4 (ш) 8 13 9 
9 12 
14 0 42 1 2 3 
14 -6 
: 1 -1 1 4 | 
à) | 712010 (о | o p | 
—2 70 -2 2 0 
4 1 -] -2 0 
4 А+В= 71,8-С- -1 3 
3 
0 0 0 
5. |0 0 0 К " 
0 0 0 ЈЕ. 
2 p [2 эз 
5 0 2 0 5 5 З 
X= Y= 
. Хо 5 У = ли 2 
7. @ | | É у i) -1 4 м _„ 
5 5 
-] -1 
8. х= H 9. x=3,y=3 10. x=3, y=6,z=9,t=6 
ll. x=3,y=-4 12. x=2,y=4,w=3,z=1 
1 -1 -3 
ів. | "71 | де. ү 
5 4 4 
19. (а) $15000, $ 15000 (b) #5000, $25000 
20. $20160 21. А 22. В 
EXERCISE 3.3 
= 33 2 
1 1 2 5 5 3 
А 5 — 41 a T 
1. © | 2 | (ii) ЈЕ ; (ш) 6 B: а 
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з 31 [0 2 
= + 
3 3 Ё | 


10. i) A 


ча 7 с 
exe "Ро" 
со -16 ја 


12. 


11. 


EXERCISE3.4 


[ncm 


сол 9 ма 


7 —10 
9. =2 3 
Inverse does not exist. 


12. 


-5 
3 4 


к 
SIN MIN 
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2 3 
Ё 4 14. Inverse does not exist. 

-2 ә | 

dpl г боб 

5 5 5 5 3 -l 
-1 1 -2 4 11 = 

ЕЭ 5 0 16. 5 25 25 17. 5 

5 -2 2 

2 1 2 3 19 

5 5 5 5 25 25 
D 


a ae t 
2 6 3 
qe 9. х=+443 


. (а) Total revenue in the market - [= $46000 
Total revenue in the market - II = $53000 
(b) $15000, Х 17000 


2 і -2 
EN 13. C 14. B 
EXERCISE 4.1 
. @ 18 2. (0 1, (1) 3-342 
. © -12, (di) 46, (ій) 0, (v) 5 6. 0 
. © x=tJ3, Gi) x=2 8. (B) 
EXERCISE 4.2 
C 16. C 
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EXERCISE 4.3 
"  жал 
2. 1) 2 (ii) 27 (ш) 15 
(i) 0,8, Gi) 0,8 4. (1 y=2x, (ii) х-Зу=0 5. (D) 


EXERCISE 4.4 
М,-3,М,-0, М, = - 4, М, =2, А, = ДА = ФА, = ФА, = 2 
(1) М, =аМ,=Ь, М, =с, M,,=a 
А, =d, Ayz-b,A,-7-c, A, =a 
M,,=1,M,,=0,M,,=0, M,,=0,M,,=1,M,,=0, M,,=0, M,,=0, M,,= 1, 
А =1A,=9, А,50,А,-0,А,-1,А,-0, А,=0, А,=0, А,-1 
а) M,=U,M,=6, M,,=3,M,=-4,M,=2,M,.=1, M,=—20,M,=—13,M,=5 


АЕН, АВ -6, Ар 3, MEE 4, А„= 2, Ag -4, А,- —20, А„= 13, Ac 5 


1 





7 4. zy) у = (2 –х) 5. (О) 
EXERCISE 4.5 
з 1 -ll 
m s 12 5 V1 JE 
-3 1 ^ я 449 
6 2 5 
Da | 10 -10 2 pe 0 0 
2 7. —|0 5 -4| 8 — 3 -1 0 
13 3 -1 10 3 
0 0 з -9 -—23 
-1 5 3 -2 0 1 1 0 0 
= =4 23 12| 10. 9 2 -3 11. 0 сова sina 
1 -ll -6 6 1 -2 0 sina -cosc 
| Atad Р. И 
Tia 14. a=-4,b=1 15. = -1 = 
5 3 -l 
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16. 


10. 


12. 
14. 


15. 


16. 


ES. 


MATHEMATICS 
3 1 —1 
| 13 1 
4 17. В 18. В 
-] 1 3 
EXERCISE 4.6 
Consistent 2. Consistent 3. Inconsistent 
Consistent 5. Inconsistent 6. Consistent 
3 А 4 -5 12 ô -6 -19 
== = Ж х=—— = — А х=——, = — 
до 117711 ia 
1,у=4 11 | у= улыг 
х=- | y= . х= (74 Y» 
x=2,y=-l,z=1 13. х-1,у-2,:5-1 


x=2,y=1,z=3 
0 1 -2 


-2 9 -23 
-] 5 -13 


x21, We 2, 2 = 3 


cost of onions рег kg = $ 5 
cost of wheat per kg =$ 8 
cost of rice perkg =$8 


Miscellaneous Exercise on Chapter 4 


9 3 5 
1 5. хас2 А s 
3 i. 02 
- 2(8 + y?) 10. xy 16. x=2,y=3,z=5 
A 18. A 19. D 
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10. 
12. 
14. 
15. 


16. 
18. 


20. 
22. 


23. 
24. 


26. 


29. 
34. 


ANSWERS 277 


EXERCISE 5.1 
fis continuous at x = 3 


(a), (b), (c) and (d) are all continuous functions 
fis continuous at x = 0 and х = 2; Not continuous at = 1 


Discontinuous at x = 2 7. Discontinuous at x = 3 
Discontinuous at x = 0 9. Nopoint of discontinuity 
No point of discontinuity 11. Nopointof discontinuity 
fis discontinuous at x = 1 13. fis not continuous at x = 1 


fis not continuous at x = 1 and x 2 3 
x = l is the only point of discontinuity 


2 
Continuous 17. а=Ь+ 3 


For no value of A, fis continuous at x = 0 but f is continuous at x = 1 for any 
value of A. 


fis continuous at x = л 21. (a), (b) and (с) are all continuous 
Cosine function is continuous for all хе В; cosecant is continuous except for 


: А TU 
х= пл, n E€ 7; secant is continuous except for x = (2n4 1) 77 пе Z and 


cotangent function is continuous except for x 2 пл, пе 7 
There is no point of discontinuity. 


Yes, fis continuous for all xe К 25. fis continuous for all x e R 
3 =2 
k=6 27, Ки 28. k-— 
4 T 
9 
аж 30. a=2,b=1 


There is no point of discontinuity. 


EXERCISE 5.2 


2x cos (x? + 5) 2. —cosxsin(sinx) 3. a cos(ax + Б) 


sec (tan У» ап (tan vx ЈЕ sec? vx 
м/х 


а cos (ах + b) sec (сх + а) + с sin (ax + Б) tan (сх + а) sec (cx + d) 





10x^ sinx? cos? cos? - 3x? sin? sin? x? 
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11. 


15. 


MATHEMATICS 


=I x 
sin x? віп 2x? 


cosx —2 











2. 
3 
sec? x- y А 
х+2у-1 1 
ysin xy 
sin 2 y—xsin ху 
12 
14x? ` 
2 
1—х? 


e* (sin x —cosx) 


sin? x 


3xle* 


,xznuneZz 2. 


Ш sin Jx 
240 





EXERCISE 5.3 


2 


cos y—3 


| @х+у) 
(x+2y) 





sin 2x 





sin2y 


-2 
1+х° 





13. 














EXERCISE 5.4 


511—1 


1-х 





_ а 
2by+sin у 
(3x? +2ху+ y?) 
(x? +2xy+3y’) 

2 6 3 
1+х° "3x 
—2 2 
14x ын 1-х? 

х 
хе) 


e™ cos(tan e™) 





ipe” 


T x e? х х“ х? 
— æ tan е", даац 6. е*+2х° +3х?е" +4x e +5х*е 


сүх 


4 хе#* 





=) 


(xsin х -log x+cos x) 





х>1 


xlog x’ 





x(log x»? 
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1 
‚х>0 10. — —+e* sin(logx+e*),x>0 
х 





10. 


11. 


12. 


14. 


16. 
17. 
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EXERCISE 5.5 


— cos x cos 2x cos 3x [tan x + 2 tan 2x + 3 tan 3x] 
1 (x —1)(х— 2) 1 " 1 1 1 1 
2N(x-3)(x-4)(x-5)|x-1 x-2 x-3 x-4 x-5 


(log x)" Ea sin x log (log °| 
xlogx 











x (1 + log x) – 277“ cos x log 2 
(x + 3) (x + 4)? (x + 5)? (9х2 + 70x + 133) 


FL et 1 ыг 1—1 
x+— a +log(x+—)|+ x E Е 
x х +1 x 2 


(log ху"! [1 + log x . log (log x)] + 2х 597! . logx 


1 1 
(sin x)* (x cot x + log sin x) + 5 





2 
ХХ 


a, | Sinx Е . 
х sine | —+cos x log J + (sin x)®* [cos x cot x — sin x log sin x] 














х 
| . 4х 
х “Оо [cos х. (1 + log х)— x sin x log x)= — ~~z 
(х= 
| 5 xcotx+1—log(xsin x) 
(x cos х) [1 = x tan x + log (x cos x)] + (x sin x) " 5 
х 
ух эс logy B y y - xlog y 
x logx+xy*" ' x| x—-ylogx 
ytanx+logcos y 15 y(x-1) 
xtan y -logcos x " х(у+1) 





3 7 
(1 4 x) (1 +7) (1+) (14 38) Ё е | а) = 0 


+ 
+x 1+х2 1+х 142° 
54 — 20 + 45x? — 52x + 11 


ЕХЕКСІЅЕ 5.6 


і? 2. 3. – 451 4. - 5 


5 |е 
— 
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cos 8—2cos 20 


Ө 
251п 20—1п Ө о 7. —cot 31 8. tant 


2 cosec Ө 10. tan 0 


a 
EXERCISE 5.7 
2 2. 380 x!’ 3. —xcosx-2sin x 
1 
Be 5. хо + 6 log x) 6. 2e*(5 cos 5x - 12 sin 5x) 
" | - 2x — 
9 её (3 cos 3x – 4 sin Зх) 8. (1+ 222 


+108 х) и: = sin (log x) + соз (log x) 


2 





(x log xy | х 
— cot у cosec? у 


Miscellaneous Exercise on Chapter 5 


27 (3х2 – 9x + 5) (2x - 3) 2. 3sinx cosx (sinx - 2 cos? x) 


(55) ооо» [me — 6sin2xlog 8 | 
х 


cos ! = 
x 5 1 2 


3 

= 2 з + 

2 _ / 2 3 
Ї x 4-х AL àx-t 7 (x47) 








1 
2 7. (орх) У E log (log 2) ез| х» 
Х Х 


(a sin x - b cos x) sin (a cos x + b sin x) 


(sinx — cosx)*"* -*5* (cosx + sinx) (1 + log (sinx — cos х)), sinx > cosx 


. х (1 + log x) + ах“! + а log a 


21 ‚| x? 
р 22 У +2х105 Л (х=З)* E 2xlog(x – » 
x х-3 
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sec? 1 T 





at 


900 cm?/s 


Sen 
з cm/s 


2n cm?/s 


320.967 


D 


increasing for — 2 < < —1 and decreasing for x < - 2 and 


12. —cot— 13. 0 17. 
5 2 
EXERCISE 6.1 
1. (а) бл ст ст (b) 8л cm?/cm 
8 
2. 3 cm?/s 3. 60m cm?/s 4. 
807 cm?/s 6. 1.47 cm/s 
7. (а) —2cm/min (b 2cm?/min 
1 
8. - cm/s 9. 4007 cm?/cm 10. 
-31 
11. (4,11) апа [-+5 12. 
27 1 
13. —т(2х+1* — 14..—— cm/s 15. 
8 48т 
16. $208 17. “8 18. 
EXERCISE 6.2 
4 2 es b) |-> 3 
00) [р 5-9 
5. (a) (- 995.3 2) and (3, оо) (b) (- 2, 3) 
6. (a) decreasing for x < — 1 and increasing for x > – 1 
| 3 | . 3 
(b) decreasing for Х? 75 and increasing for X < ES 
(c) 
х»-1 
(4) 
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increasing for X < 75 and decreasing for Х > 75 


282 


13. 


10. 
п. 
12. 
14. 


15. 
17. 
19. 
21. 
22. 


24. 
25. 


1; 


МАТНЕМАТ!С$ 


(e) increasing in (1, 3) and (3, со), decreasing in (- со, —1) and (– 1, 1). 


O<x<landx>2 12. A,B 
D 14. а»-2 19. D 
EXERCISE 6.3 

764 2 = 3. 11 4. 24 
* 5 Я A 

1 6 2 7. (3,-20 d(-1, 12 
Же? . (3, 20) апа (-1, 12) 

(3, 1) 9. (2,-9) 


0) y+x+l=Oandy+x-3=0 
No tangent to the curve which has slope 2. 


1 
у= 13. @ (0,=4) Gi) (43,0) 

0) Tangent: 10x + y = 5; Normal: x – 10у + 50 = 0 
(1) Tangent: у = 2х+ 1; Normal: x +2у-7=0 
(ш) Tangent: y = 3x 2; Normal: х + 3y-4=0 
(iv) Tangent: y = 0; Normal: x = 0 
(у) Tangent: x+y —4/220; Normal x зу 








(a) у-2х-3-0 (b 36 y+ 12х- 227 =0 

(0, 0), (3, 27) 18. (0,0), (1,2), (-1, -2) 

(1, +2) 20. 2x + Зту – ат? (2 + 3m’) = 0 
x+ 14у- 254 = 0, x + 14у+ 86 =0 

ty 2 x t af, y 2 — tx + За + ар 


хх УУ 3 ж 0 





а «фо ‘у bx 
48х – 24у «23 26. р 27. А 
EXERCISE 6.4 
G) 5.03 (1) 7.035 (ш) 0.775 
(iv) 0.208 (v) 0.999 (vi) 1.968 
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(мі) 2.962 (уш) 3.996 (ix) 3.009 
(x) 20.025 (x1) 0.060 (хи) 2.948 
(хш) 3.004 (xiv) 7.904 (xv) 2.001 
2. 28.21 3. —34.995 4. 0.03 x? m3 
5. —0.12 х m 6. 3.92 T m? 7. 2.16 T m? 
8. D 9. С 
1. @) Minimum Value =3 (п) Minimum Value =-2 
(ш) Maximum Value=10 (iv) Neither minimum nor maximum value 
2. @) Minimum Value =- 1; No maximum value 
(п). Maximum Value = 3; No minimum value 
(ш) Minimum Value = 4; Maximum Value = 6 
(iv) Minimum Value = 2; Maximum Value = 4 
(v) Neither minimum nor Maximum Value 
3. (1) local minimum at x = 0, local minimum value = 0 
(п) local minimum at x = 1, local minimum value = – 2 


(iii) 


(iv) 


(v) 


(vi) 


local maximum at x = — 1, local maximum value = 2 


: T . 
local maximum at X — 4 local maximum value = 4/2 


TU 
local maximum at X — 4^ local maximum value = 4/2 


7л 
local minimum at X = dra local minimum value = – 4/2 


local maximum at x = 1, local maximum value = 19 
local minimum at x = 3, local minimum value = 15 
local minimum at x = 2, local minimum value = 2 
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(уп) local maximum at x = 0, local maximum value = — 


m | 2 . 
(уш) local maximum at x — 3' local maximum value = EN 


MATHEMATICS 


1 


N 


243 


5. 1) Absolute minimum value 2—8, absolute maximum value = 8 


10. 
11. 
12. 
13. 
17. 


21. 


22. 


1. 
3. 


(п) Absolute minimum value =— 1, absolute maximum value = Jo 


Gii) Absolute minimum value =— 10, absolute maximum value = 8 


(iv) Absolute minimum value = 19, absolute maximum value = 3 


Maximum profit = 113 unit. 


Minima at x = 2, minimum value = — 39, Maxima at x = 0, maximum value = 25. 


T 5л 
At х= 4 апа 4. 9. Maximum value = „/2 


Maximum at x = 3, maximum value 89; maximum at x =— 2, maximum value = 139 


а= 120 

Maximum at x = 27, maximum value = 27; Minimum at x = 0, minimum value = 0 
12,12 14. 45,15 15. 25,10 16. 8,8 

3cm 18. х=5 ст 


1 


1 
radius = E | сш and height = 2 Е | ст 
T 





Л 
112 287 
—— cm, ст 27. А 28. р 29. С 
T4 T4 
Miscellaneous Exercise on Chapter 6 
(a) 0.677 (b) 0.497 
b43 cm?/s 4. х+у-3= 0 
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22. 
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зб LE, T icd а 
(1) <х< уап 2 <х<2л (п) 2 5 


0) x<-landx>1 (1) -1<х<1 
343 


“а © 9. Rs 1000 


1 һ 2 breadth 20 
ength = кыл т, breadth = Fad m 


2 
(1) local maxima at X = 7 (п) local minima at x = 2 


(ш) point of inflection at x = —1 
5 
Absolute maximum = " , Absolute minimum = 1 


Ax R? 
348 19. A 20. B 21. 





B 23. А 24. A 


+ —— 
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SUPPLEMENTARY MATERIAL 


CHAPTER 5 


Theorem 5 (To be on page 173 under the heading Theorem 5) 


(i) Derivative of Exponential Function f (x) = е". 
If f(x) = е", then 





lim /(х+ Ax)- f(x) 


, m 
fe = Ах-э0 Ах 
в УРА 2 e? 
= lim 
Ах- 0 Ах 
Ах 
: -1 
- е”. lim 


Ах- 0 Ах 


е\ 1 





= е".1 [since lim = 1} 


а х x 
Thus, ——(е)=е. 











dx 
(ii) Derivative of logarithmic function f(x) = log x. 
If Ко) = log x, then 
. log, (x + Ax)-— log, x 
МиУ- Y 2: 
105, ! + Fi 
- А x 
lim 
Ах- 0 Ах 
log, (1 + Вэ 
lim 2 x 
= Ах- 0 x Ах 
X 
1 
= = [since lim log, +h) = 1] 
X #>0 ћ 
а 1 
Thus, —log,x = —. 
dx x 
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